Apolipoprotein E gene expression in mouse 3T3-L1 adipocytes and human adipose tissue and its regulation by differentiation and lipid content.
Apolipoprotein E (apoE) is an important constituent of plasma lipoproteins and a ligand for several lipoprotein receptors. It is produced mainly in the liver but also in several peripheral tissues like brain, adrenal glands, kidney, and macrophages. Some of these tissues also coexpress lipoprotein lipase (LPL), an important enzyme in the metabolism of lipids and lipoproteins. This suggested a possible coordinate expression of these genes and led us to analyze whether adipocytes, a major source of LPL, could also synthesize apoE. Northern blotting experiments showed that apoE mRNA is found in differentiated mouse 3T3-L1 adipocytes as well as biopsies of human adipose tissue maintained in organ culture but not in undifferentiated 3T3-L1 preadipocytes. [35S]Methionine pulse-labeling experiments revealed that apoE protein is produced in human adipose tissue and differentiated mouse 3T3-L1 adipocytes but not in preadipocytes. In biosynthetic labeling experiments, most apoE was found to be cell associated even after prolonged chase periods. Heparin treatment of the cultured cells did not enhance apoE secretion. During differentiation of 3T3-L1 cells, the onset of apoE gene expression was later than that of LPL. The apoE mRNA and intracellular apoE protein concentrations increased linearly with time of differentiation, at least through day 11, whereas LPL showed highest expression at day 7 and then declined. The increase in apoE mRNA correlated with the cellular lipid content. Inhibition of lipid accumulation in differentiated cells by biotin deprivation decreased apoE expression. Cholesterol-loading experiments suggested that apoE mRNA expression is regulated by the intracellular free cholesterol content of 3T3-L1 adipocytes. In contrast, the LPL mRNA level was not influenced by biotin deprivation or cholesterol loading. Human recombinant tumor necrosis factor, a potent inhibitor of LPL gene transcription, had no effect on adipocyte apoE mRNA levels. Therefore, although apoE and LPL are both expressed in adipocytes in a differentiation-dependent manner, the time course of their expression differs as do their responses to cellular lipid content and tumor necrosis factor. We conclude that these genes are not coordinately regulated in adipocytes.